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without Pain : The Skin began to appear yellow, and 
Puftles appear'd, like Bladders, on his Finger j which 
being prick'd, emitted a fanious Liquor. In two Days 
time all his Symptoms vanMh'd, and he became per- 
fectly well. 

June 30, the Gentlemen of the Faculty met again, 
when we tried feveral Experiments on < Ptfl)pks, Cats, 
and Tigeons ; wherein we found the Emcacy of Mr. 
Oliver's Specifick, and gave the Company great Satis- 
faction. I therefore ..... recommend him tp 
Lovers of Natural Philofophy, and fuch who ftudy the 
Benefit of Mankind. I think he deferves Encourage- 
ment, that the Specifick may be more univerfally 
known. 

See. Williams, M.B. RR.S. 



VII. A Propofalj^r the Measurement of the 
Earth in Ruffia, read at a Meeting of the 
Academy of Sciences of St* Petersbourg, 
Jan, 21. 1737. by M r Jof. Nic. de L'Ifle$ 
firfi Trofejfor of jifironomy, and F.R, & 
Tranflated from the French printed at St, 
Petersbourgh, 1737. 4*0. By T?. S, M, ZX 
E R, S. 

NEceffity, or the Exigencies of Geography and 
Navigation, put Mankind very early upon the. 
Enterprize of meafuring the Earth. For how is it 
poffible to conftma the Charts of each Kingdom or 
Empire, without fetting down all the Places in 
r Da their 



Iheif true Difi.ance5, by the. Measures" made ufe of in 
each Country : Such as were the Stadia or the An- 
cients, and fuc'h as are our Miles, Leagues, Werfls, &<r. 
And how could different Statcs'be compared with one 
another, fo as to come at the Knowledge of the Spaces 
they feyerajly occupy on the Earth's Surface*, without 
"knowing* the Number of thefe common Meafures 
contai'n'd in a Degree, or in the whole Extent of the 
Earth f Hence proceeded the twofold Method of de- 
termining the Situation of the different - Parts of the 
Earth, cither by their mutual Diftances fct dowmin 
the Meafures made. ufe of irr each Country, or ex- 
prefs'd in Meafures common to all, as Degrees, Mi- 
nutes and Seconds, by marking the Longitude and 
Latitude of eaeh -Place. 

L^pon the firft Determination of the Magnitude of 
the Earth in Geographical Meafures, as in Stadia and 
wfrtf#/im<Miksr the Ancients did not employ any 
great degree of E^aftimde.. They were content to fet 
down the Circumference of the Earth', and of its 
Parts, in round Numbers ; • probably, '-. becaufe they 
did not expert to be able to attain much Precifcncfs 
m a Rcfearch pf this Nature. - But according as their 
Defircs of improving Geography enereafed, by en- 
tering into a Detail of it, they found it neceflary to 
have a more -exaft- Knowledge of the Magnitude of 
•each Degree, not only in great Meafures, a$<in Miles 
and Leagues, but alfo in Pearchcs, Toifcs and 'Feet 5 
^vhich could not fee done otherwise than by Geome- 
trical Operations and Agronomical Obfcrvafions, 
more exa&, and confequently more operoic, than had 
been, or indeed could have been undertaken before. 
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I mall not enter here upon a detail of the immenfe 
Labours of modern Mathematicians on this Head, as 
thofe of Fernel in France ; of Snellius, Blaett, and 
Muffchenbroek in Holland; Norwood in England } 
Father Riccioli, and lately Monfignor Bianchini in 
Jta/y i and the Gentlemen of the Academy of Sci- 
ences in France ; to get only the precife Magnitude of 
a Degree in the Meafures of their refpettive Coun- 
tries. But I will anfwer an Objection which might 
be raifed hereon, viz. That it was needlefs to under- 
take thefe fame Operations in fo many different Places,, 
ftnee the Magnitude of a Degree once determined in 
the Meafures of any one Country, may be eafily re- 
duced to the Meafures of any other, by the exad 
Knowledge we now have of the Proportions of mo- 
dern Meafures. Whence it might be inferred, that 
after all the Exaftnefs which the Aftronomcrs of the 
Royal Academy of' Sciences of 'Paris have obtain'd 
by their Labours, in drawing their Meridian fromon£. 
Sea to the other, it is unneceffary to enter upon a new 
Undertaking of the fame Thing any where elfe : 
fi'hce, in order to reap the Advantage of that Work 
for the Geography of each particular- Country, no- 
thing more is requisite than exactly to compare the 
Meafures of thofe Countries, with thofe .made u& of 
■by the French Aftronomcrs in their Operations and 
•Calculation?. 

Now, taking Ruffia fot the Example, the Geogra-, 
phical Meafures of which are Werfts, divided each into 
jaoSagenes, and each Sagene fuppofed to be exactly 
feven Feet Englifb; this Relation once known, as alio 
the exact Relation of the Englifb to the French Foot, 
or to the Toife of itx Feet,, which' the French Aftro- 
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nomers employ'd in their Meafurements, and of which 
they found a Degree of a great Circle contained 
57060 j what more is requiftte for concluding that a 
Degree of a great Circle contains 104 •£• Werfis ? And 
what remains towards the Perfection of the Geogra- 
phy of RuJJla, in the moft minute Detail that can be 
cnter'd upon, but to employ this Meafure of Werjis t 
Sagenes, and Englijb Feet, (if you pleafe) in a&ual 
Meafurements; and to conftrud the Charts by the 
moft exad Methods of Geometry s taking care to fet 
tiem down right, as to their true Bearings, and to 
regulate them by the moft exad Aftronomical Obfer- 
Vations of Longitude and Latitude that can poffibly be 
made. 

It muft be confefs'd, we fhould be very happy, if in 
the Geography of -Ruffta we were arrived at this 
SPitch j not only in the general Map, but likewife in 
that of any particular Diftrid whatfoever, the neareft 
and of moft Concern to us. But beftdes that we are 
as yet far from pretending to this j I will now make 
appear that it is not poffible to attain it, without un- 
dertaking an equal, and even a greater Work than all 
that has been hitherto done in France and elfewhere, 
tD wards the Meafurement of the Earth, I am myfelf 
affrighted at the very Thought of what I propofe, and 
am under Apprehenfions that it will give the fame 
Pain to thofe of the Company, who know, as well as 
I, the prodigious Labour in which this Work muft 
engage the Undertakers. But what is not a Perfon 
capable of undertaking for the Glory and Intereft of 
her Imperial Majcfty, when excited by the Benefits 
fhe heaps on the Academy, and by the lingular 
Protection her Minifters grant to this Body and thd 
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Sciences therein cultivated! Sufficient Motives for 
undertaking Matters of the utmoft Difficulty. 

When I faid above, that an exa& Knowledge of the 
Magnitude of a Degree of the Earth in any known 
Meafures of one Country was fufficient for conftruft- 
ing exaft Charts of all other Countries, only having 
a Regard to the different Proportion of the Mea- 
fures 5 that is to be underftood upon a Supposition of 
the Earth's being perfe&ly fpherical : feeing it is well 
known, that in a Sphere the Degrees of all the great 
Circles are every where equal } and that we likewife 
know, in a Sphere, the Proportion of the Degrees of 
the fmall Circles to their great Parallels, according to 
their Diftance from them. 

But if the Earth be not perfe&ly fpherical, the Cafe 
is quite alter d : All the Degrees of the great Circles 
will not be equal to one another ; and thofe of the 
fmall Circles, taken at a certain Diftance from their 
parallel great Circles, will not have the fame Relation 
that the Degrees of the fmall Circles, taken at the 
fame Diftance, would have on a Sphere. In all this 
there might poffibly arife an infinite Variety, accord- 
ing to the Figure the Earth might have* and as it is 
not yet decided what is the Earth's true Figure, and 
that there is no better Method of afcertaining it than 
by Obfervations made in fo great an Extent as that of 
Ruffia : For thefe Reafbns I have advanced, that the 
Perfe&ion of the Geography of Ruffia ftands in need 
of this great Undertaking 5 which, befides the Ufeful- 
nefs of it, will acquire much Honour to the Academy 
of Tetersbeurg ; if that Body can, by means of this 
Work, contribute towards the deciding the celebrated 

Queftioa, 
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Qucftion of the Earth's Figure. But before I enter 
into a Detail of the great Advantages of this Refearch, 
and the Nature of the Operations I propofe, it is ne- 
.cefTary to explain in what Manner I mean that the 
Queftion of the -Earth's Figure and Magnitude is not 
yet decided. 

There have been fbmewho have long finceiufpe£ted, 
and even thought they werefurnilhed with Proofs of the 
Earth's not being exactly fpherical. I here entirely ab- 
ftraclt from the Unevenncfles of its Surface, which aire 
notfenfiblc in regard of the Earth's, whole Bulk; feeing 
the Tops of the higheft Mountains, and thofe even 
few in Number, arefcarce more than aLeague above the 
Level of the Seas. Wherefore, I fuppofc the Earth to 
be bounded by a Curve Surface, fuch as it would be by 
the Level of the Sea carried quite over all the Earth. 
Tis in this Manner, the Earth being confidcr'd as 
cover'd with a Fluid, that Sir Ifaac Newton, in the 
firft Edition of his Trincipia, publifh'd in 16S6, has 
demonftrated, that fiippoftng this Fluid homogeneous, 
and the Earth to have been at reft at the Time of its 
Creation, it muft have affumed the Figure of a perfed 
Sphere : But afterwards, fuppofing it to have a Mo- 
tion on its Axis, as is well known it has in 24 Hours; 
this fpherical Figure muft have been changed into that 
of a Spheroid, flatted at its Poles, in which the De- 
grees on the Meridian muft be greater drawing near 
.the Poles, than near the Equator. 

Sir Ifaac confirms this Hypothecs of the Earth's 
Jigure, by Obfervations of the Diminution of the 
jtmple Pendulum upon approaching the Equator : To 
which Dr. Tound adds the Analogy the Earth has with 
£oxoe of the other Planets, as Jupiter, which fome- 

times 
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times appears oval, its leaft Axis being that about which 
it makes its Revolution. 

This Opinion of Sir lfaac has likewife been main- 
tain'd by Mr. Huygens, though with fome fmall Dif- 
ference, feut in 169 1, Mr. Eifenfchmid * having 
compared the Meafurements of the Earth made in dif- 
ferent Latitudes, as that of Father Riccioli in Itafy> 
of Mr. Ticart in France, and of Snellius in Hol- 
land \ and having found that the Degree, which re- 
fulted fromthofe different Meafurements, continued to 
grow lefs in drawing nearer the Poles, (which is quite 
the contrary of what follows from the Earth's Figure 
fuppofed by Sit lfaac and Huygens) Mr. Eifen- 
fchmid was thereupon of Opinion, that the Earth was 
longer at the Poles. 

This Opinion of Mr. Eifenfchmid was afterwards 
confirm'd by the late Monf. Cafftni, in the Obferva- 
tions of the Meridian of Tarts. For in 1701, having 
carried on thefe Operations to the Tyrenaan Moun- 
tains, which is a Space of above feven Degrees and a 
half, lie found, that as he advanced to the South thefe 
Degrees encreafed 7 Vo Fart, or 72 Toifes each De- 
gree. 

Since the Meridian of Tar is was, in 1718, carried 
on Northward to the Sea, Monf. Cajfim, the Son, 
found, upon comparing more than eight Degrees, 
which this Meridian contains from Sea to Sea, that 
the Increafe, going Northward, was but from Co to 



* Jo. Cafp. Eifenfchmidii Diatribe de figura telluris Eilip'tico-' ; >hje- 
roide ;. ubi una exhibetur ejus magnitudo per fineulas dimenfiones , >n« 
fenfu omnium Obfervationum comprobata. Argeritorati, apu<i ah. 
Frider. Spoor. 1691. 4to. (pag. 54. cum fig.) 
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61 Toifcs each Degree > as may be ieen in the large 
Treatife publifh'd in a feparate Volume, as a Sequel 
to the Memoirs of the Royal Academy of Sciences oi 
'Paris for the Year 17 18. Thefe Reafons did not 
hinder Sir Ifaac from perftfting in his firft Opinion of 
the Figure of the Earth flatted at the Poles, as appears 
in the 2d and 3d Editions of his Trincifia, publifh'd 
in 1713 and 1726 : And 'tis very furprizing, that by 
this very Figure of the Earth he demonstrates a certain 
Motion it has, to explain in the Caperniam Syftem 
the Preceflion of the Equinoxes, or the apparent Mo- 
tion of the fixt Stars in Longitude. Sir Ifaac finds 
the Inequality of the Degrees on the Meridian, info 
little an Extent as that of France, not fenfible enough 
to be poffibly determin'd' by immediate Observations j 
and he is of Opinion, 'that we ought more to rely on 
the Obfervations of the Simple Pendulum, and on the 
other Principles which he has built upon, to .conclude 
the Earth flatted at the Poles. 

In 172 o, Monf. Mairan attempted to reconcile the 
^two different Hypothefes of Sir Ifaac and M. Cajfiw, 
by imagining that the Eaah, at its Creation, being 
without Motion, was of a much more oolong Figure 
than that which Caffini thinks it has at piefenti fo 
that it might have been reduced to that which it 
now has, by the diurnal Motion on its Axis, &•£> 
But Dr. Wejaguliers, who is of Sir Ifaac 's Opinion, 
has made appear, in the Thilofophical TranfacJions 
for 1725, N Q 388. that Mr. Mairan's Suppofition 
is contrary to the Laws of Motion 5 and has moreover 
propofed feveral considerable Doubts on the Obferva- 
tions and Suppofitions employ 'd by M. Cajfmi in hi* 
Determination of the Earth's Figure in 1718. 

.As 
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As foon as the Meridian of Tdfis had hcctx. ex- 
tended from one Sea to the other, and M. CaJJtni had 
thence deduced a Confirmation of the Syftem of the 
Earth's being longer at the Poles 5 I imagined a new- 
Method of deciding the Queftion, by the Obfervation 
of the Degrees of the Parallel compared wkh thofe of 
the Meridian. 

For that Purpofe I confider'd, that as the Degrees, 
of the Meridian and thofe of the Parallel, at the fame 
Elevation of the Pole, had different Relations, accord- 
ing to the different Figures afcribed to the Earth j no- 
thing more was requifite for concluding which Hypo- 
thecs was the true one, than to determine this Rela- 
tion bf immediate Obfervation. 

Having fuppofed, that there had been obferved on 
the Parallel of 'Paris, a Space nearly of the fame Mag- 
nitude with that on the Meridian, that is, of about 1$ 
Degrees, ftnee that on the Meridian is about eight 
•| Degrees; I found by an exad Calculation, that 
according to the Figure whicjh M. Cajfini has given to 
the Earth, this Space ought to contain thirteen Mi- 
nutes and half of the Parallel more than in the Hypo- 
thecs of the Earth's being fpherical \ which .appear'd to 
me considerable enough to be able to decide between, 
thefe two Hypothefes, and by a ftronger Reafon be- 
tween the Hypothefes of Hewton and Caffini -, fee- 
ing the Difference ought to be ftill more confiderabie 
than that now fpecificd. 

I concluded* at leaft, that, independent of the Figure 
of the whole Earth, which could not be determined 
by the fole Obfervations made in Frdmce y without 
making Suppofttions, and admitting Principles, which 
sre ftili liable to be conteftcd ; it would be of great Confe- 

E 2 quencc 



*{aenee towards cbnftructing exact Charts of the King, 
dom, to afcertain this Relation by Obfervations, which' 
confifted only in forming Triangles along the parallel 
of Tarts, and obferving at the two Ends the Diffe- 
rence of the Meridians, by the moft exad Methods. 

The Difference, which I have now mention'd, 
feem'd to me to be fo conftderable, that I was in hopes 
of being able to determine it by Means only of two 
Places within Sight of one another, and irtuate to the 
Eaft and Weft 5 provided their Difference of Longi- 
tude were accurately obferved, independently of 
Aftronomical Obfervations, by means of lighted Fires > 
after the Manner that M. Ticart put in Practice in 
'Denmark, for determining the Difference of Longi- 
tude of the Aftronomical Tower at Copenhagen and 
oiUraniburg in the Ifle of Huen. With this In- 
tent, in the Month of April \jio, I went fome 
Diftance from Tarts Southward, to the Places which 
I judged mod proper for my Purpofe; but my Defign 
was not then executed, % want of Afliftance, and for 
other Reafons, which I mall pate in Silence. 

Since that Time, I faw with Pleafure, that the Mar- 
quis Toleni had hit upon the fame Thought with me ; 
as may be feen in his Letter to the Abbot Grandi, 
dated in November 1724. 

The Decifton of this famous Queftion of the Earth's 
Figure had ftop'd there, when in the Year 1733, the 
Minifter of France having thought it neceffary to con- 
ftrudt an exact Map of the whole Kingdom ,- and be- 
ing informed, that the Work could not be better car- 
ried on than by the Aftronomers of the Royal Aca- 
demy of Sciences, applied to M. Cajfini on that Head 5 

who 
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who was of Opinion, that, in order to execute it with 
the utmoft Exa&itude, the fame Method ought to be 
employ 'd as for the Meridian, by taking through the 
whole Extent of the Kingdom, Triangles link'd to- 
gether by means of Objects feen fucceflivdy one from 
another, &c. This Project of making a Map of 
France by fuch Triangles, had been already offer'd to 
Monf. Colbert by Monf. Ticart in 1681, but was not 
then executed. However, M. CaJJini propofed, that 
thefe Triangles fhould be begun in a Direction perpen- 
dicular to the Meridian; in order to render thefe 
Operations of Service towards die Decifion of the 
Earth's Figure, purfuant to the Method which I fpokc 
of above : And M. CaJJini., having in Perfon under- 
taken thefe Operations, and having carried them that 
fame Year, 1733, from Tarts to St. Male, whofe 
Longitude from Tar is M. T heart had obferved in 
1 68 1 ; the Relations of the Degrees on the Meridian? 
and Parallel were found to be fuch as were required, 
in the Hypothesis of the Earth lengthen'd at the Poles, 
and even more lengthen'd than CaJJini had determin'd 
in 171 8. Ear inftead of the Diminution of a fixtieth 
Part for each Degree of the Parallel, which I had 
found according to the Earth's Figure, as determined 
by CaJJini in 171 8, he deduced from his Operations 
in 1733, a Diminution of the 3.6th Part of each 
Degree. 

True it is, that M. CaJJini, in the Account he gave 
of this Determination at the publick Meeting of Na~ 
•vmber 14, 1733, does not give it as entirely fure; 
becaufe the Longitude of St. Male, with regard to 
Taris, was colle&ed but from one Obfervation only 
*>f Jupiter's firft Satellite, wherein there may poiTibly 

be 
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fee fome Error : But at lead M. Ca£tni teems cartaiMj 
that there is a very considerable Dimktution in the 
Degrees of the Parallel of 'Paris, which confirms his 
Opinion of the Earth's being longeft at the Poles. 
This we are likely to have a better Certitude of here- 
after, feeing we are inform'd that this Measurement 
of the Parallel of Taris, is carrying on in France by 
M.Caffini's Sons, M. Maraldi's Nephew, and feveral 
other young Mathematicians, inftrutted by M. Cafftni 
in this fort of Work. 

1* have* already faid, that ail t?hcfe Operations per- 
form'd in France, for the Figure and Magnitude of 
the Earth, could not ferve to determine the Earth's 
Figure ©ut-of France, without the Afliftancc of cer- 
tarn. Hypothecs ; uMefs the fame tk'kig were under- 
taken and carried oh in the other Regions of the 
Earth, more Northern and Southern than France, 
Tis upon this Confederation, that the Royal Aca- 
demy of Sciences took up the Refelution of fending 
feme Aftronomers to make the like Obfervations as- 
near the Equator and the Poles as poffible, which are 
the Places where the difference of the Degrees on 
the Meridian ought to be the greateft, according to the 
different Hypothefes. 

In the Month of April i jjf , &t out from France 
three Mathematicians and Aftronomers of the Aca- 
demy, vizk Meflieurs Godin, Bougher, and T>e la 
Condamine, foir the Province of Quito, which is the 
moft Northern part of Tern in America ; in order 
to obferve, juft undefthe Equinoctial Line, the Mag- 
nitude of feme Degrees- of the Meridian and Equator. 

As to the -other Mathematicians and Aftronomers of 
the fame Academy, viz. Meflieurs de Maupertuis y 

Camus, 
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Coffins, Clair aut the Son, and Mounter the Son, wlW 
have been fent to the North, they departed from 
France in April of laft Year 1756, with Mr. Cel/ius, 
Frofeflbr of Aftronomy at Upfal, who accompanied 
them to Sweden, as far as the Bottom of the Gulph of 
Bothnia, where they might mcafure about a Degree 
on the Meridian at its crolli ng the Polar Circle. Butas, 
by the laft News I received from them, they -had not 
finifh'd their Operations, 'tis not yet known whether 
the Magnitude of the Degree meafurcd by them, fa- 
vours the Opinion of M. Cajfini, or that of Sir I faac 
Newton. All wc know is, that they have found the 
length of the fimple Pendulum favourable to the 
latter, that is, longer under the Polar Circle than far- 
ther South. My Brother *De la Croyere, had already 
Found the fame Thing: For being at Archangel m 
I728, he there obferved, in the moft exact Manner 
he poflibly could, the Length of the fimple Pendulum, 
which he found to be ^ Parts of a Line longer than 
at 'Paris- 

We are like wife informed by the other Aftrono- 
mers.gone.tp 'Peru, that in their Way towards the 
Equator, being at St, 'Domingo, in the Latitude of 
18 Degrees' 37 Minutes, they there found the Pendu- 
lum fwlnging Seconds, to.be about two Lines'fhorter 
than at.'paris.. Thus, .alt we as yet know fromthofe- 
Gentlemen, dn the Expeditions to the. North and the 
Line, confirms the Opinion of Sir IJaac Metsation 
and his Adherents : And yet M. Matran, whom I 
have already mentioned, pretends, that this marten- 
ihg of the Pendulum in. drawing nearer the Equator, 
is in one Senfe entirely independent of the Earth's 
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Thus it -appears from the foregoing Account, that 
the Queftion concerning the Earth's Figure is not yet 
at an end. Nay, 'tis not impoflible, that after finifh- 
ing all the Obfervations which are actually making, 
new Difficulties may arife, and new Objections be 
darted, that may prevent its being entirely decided. 
However, all this Work cannot fail giving great Light 
to this important Queftion, and procuring consider- 
able Advantages to Geography, Aftronomy, and na- 
tural Philofophy. 

'Tis with this View, and particularly to render fuch 
important Service to the Geography of RttJJia, that I 
think it necefiary to undertake a Work of that Nature 
in Ruffia > towards executing which we have great 
Advantages, which the other Nations have not. One 
of the principal of thefe Advantages b the greatExtent 
of Ruffia every way. For were the Meridian of the Im- 
perial Obfervatory ofPetersbourg to be determined, 
it might be carried to between 22 and 23 Degrees* 
which is a fourth Part of the Diftance from the Pole 
to the Equator. The Meridians of Mofco and AJlra- 
can are not of lefs Extent? and consequently we 
might, by the Measurement of fome' one of thefe 
Meridians, determine more exactly than could have 
hitherto been done, the Inequality that fubfifts between 
the Degrees of the Meridian. 

This is what the great Caffini wifh'd, when, after 
having, in the Year 170 1, determined this Inequality 
by the extent of ieven Degrees obferved in France, 
as has been mention'd above, he fays, that this Fact 
might , be verified by Meafurations of greater Extent, 
if the other Princes of the Earth did contribute as 

much 
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much as the King of France towards the perfecting 
of Sciences. 

M. CaJJini was then ignorant of the Views which 
Peter the Great had formed in the Eftablifhment of 
the Academy of Sciences at Peter sbourg ; nor could 
he then forcfee that her prefent Imperial Majefty, 
who now lb glorioufly governs in the Empire of 
Riiffia, was deftined not only to purfue the Dcfigns 
projected by that great Monarch, but alfo to ripen 
them to Perfection, by granting fuch Succours and 
Ailiftances for the promotion of Science, as were 
never vet afforded from anv of the greater! Princes 
of the Earth. 

In the great Extent which might be given to the 
Meridian of 'Petersburg, as abovefaid, there would 
be the Advantage of knowing, by Operations link'd 
together, or uninterrupted, the Magnitude of fome 
Degrees equal to thofc which have been meafurcd in 
France, and to that which the. French Auronomers 
have meafurcd in Sweden $ and not only all the De- 
crees between the two, which the French Aftrono- 
mers have not had in their Power to obferve, but alio 
fome Degrees farther Northward than that meafured 
by them in Sweden. 

As the Exigencies of Geography require the Tri- 
angles, taken for the Determination of the Meridian, 
to be continued on every Side, and principally in 
Directions perpendicular to the Meridian, or accord- 
ing to the Parallels ; with how great Exa&itude may 
we not then determine the Proportion of the De- 
grees on the Parallels to thofe on the Meridian, by 
means of the vaft Extent of the Ruffian Empire, 
which on its Weftcrn Side extending as far as all the 
Dominions of Europe from the mod Northern to 
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the moft Southern, has no others Bounds to the Eafl: 
than the Eaft itfelf, if I may be indulged the Expref- 
fion ; feeing its Extent that Way contains near half 
the Earth ? 

Another great Advantage to be obtain'd by the 
Work I now propofe to be made in Ruffia, is, That, 
we coming after others, fhall reap the Benefit of all 
their Knowledge and Experience in the like kind of 
Meafurements : Whence we may exped -to fucceed 
and execute it better than could have been done elfe- 
where, by applying timely Remedies againft the Diffi- 
culties that occurred in other Places. 

Thefe Operations are to be founded on a Bails of 
the greateft Length poflible } which muft be a&ually 
meafured, and with the greateft Exa&nefs that may 
be ; as it is to ferve for a Foundation to the Meafure- 
ment of all the Triangles. And in this Point too we 
have a very great Conveniency near Tetersbourg, fee- 
ing on the Ice here we may meafure out a Bafts, 
greater than has been hitherto taken, namely, from 
the Coaft of Ingria about Teterhoff, to the Coaft of 
Finland toward Syfterbeck. There is not lefs than 
20 Werfts Diftance between thefe two Extremities, 
and this great Diftance may be meafured very exactly, 
this Year efpecially, that the Ice is very even. More- 
over, as this Balis is fituate between the Ifle of Cron- 
ftad znd Tetersbourg, in a Dirc&ion nearly perpen- 
dicular to the Diftance from Tetersbourg to Cron- 
ftadh there can be no better Method for inferring 
thence, by exaft Obfervation of the Angles taken at 
the Extremities of this Bafis, the Diftance from the 
Centre of the Imperial Obfervatory to the Steeple of 
the new Church of Cronjiad-, which - two Obje&s 
are feen reciprocally from each other, and are not 
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lefs than 30 Werfts afunder : And this Diftance once 
known exa&ly, will ferve as a Foundation for all the 
Triangles that are to be taken ; of which each of the 
Sides may have not lefs than from 30 to 40 Werfts, 
according as we fhall find Objects advantageoufly fituate 
for that Purpofe. We have, to begin with, the Moun- 
tain of T)ouderhof, which, with the Imperial Obfer- 
vatory, and the Steeple of Cronftad Church, forms 
one of the moft convenient Triangles imaginable for 
the Subject we propofe. 

In taking Obfervations at thefe three Places, wc 
fhall fee if we can difcover others of the fame advan- 
tageous Situation ; but when no remarkable Objects 
are found of the Situation and Diftance fought for, 
they muft be ere&ed on purpofe, in the fame manner 
as was of neceffity done in other Countries : And 
this may be done here with more Eafe, feeing, in 
Places where the Woods intercept our Sight, final! 
Towers may be raifed, at very little Expence, out of 
thefe fame Woods, with Signals placed on them ? 
which may be feen as far as may be required. In open 
Places, where confequently Wood is not fo common, 
Signals alone, without Towers, will fuffice. 

The moft neceflary Instruments for executing this 
Undertaking, are, befides the ordinary Aftronomical 
Inftruments, a common Quadrant of between two 
and three Feet Radius, for obferving the Angles ©f 
the Triangles that fhall be taken 5 and a Portion of a 
Circle of the greateft Radius that can be convenient- 
ly had, for obferving the Arches of the Heavens cor- 
responding with the Diftances meafured on the Earth. 

I fay, the Quadrant ought not to have a Radius of 
more than between two and three Feet : For if it be 
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bigger, it cannot for the mod part be made ufe of it* 
Steeples and other Places of confiderable Height, 
where 'tis requifite to obferve ; but alfo if it be lefs 
than two Feet, it will not give the Value of the Angles 
with fufficient Exa&nefs. 

As to the other Inftrument for obferving the Arches 
of the Heavens, its Radius ought not to be lefs than 
from twelve to fifteen Feet : but 'tis not necefTary that 
it mould contain a large Portion of a Circle. Tis 
only requifite to have this Portion fomewhat larger 
than the Arch of the Heavens intended to be mca- 
mred. Thus, as the Meridians, which may be traced' 
in Rujjia, can be extended but between 22 and 23- 
Degrees, as already mention d, it will fuffice, that the 
Inftrument employ 'd therein be a Portion of a Circle 
of 30 Degrees. 

M. Tic art, for his firft Operation, got an Arch, of 
a Circle made of 18 Degrees and of 10 Feet Radius,, 
with which he thought himfelf fure within two or 
three Seconds : And no other Inftrument was made 
ufe of in the chief Obfervations for the Meridian of 
Taris. The Aftronomers who are gone to America^ 
carried with them an Inftrument of twelve Feet Ra,- 
dius, and of a Portion of a Circle of 30 Degrees. 
But thofe come to Sweden, contented thcmfclves with 
a Portion of a Circle of five i Degrees, and nine Feet 
Radius : But this Inftrument, made by Mr. George 
Graham, a very able Englijh Mechanician, is by its 
Conftrudlion fo exatl:, that the Aftronomers who have 
ufed it, think themfelves fure to two Seconds. The 
one we want for the Obfervations in Rujjia ought to 
be made by the fame Artift, and of the fame^Con- 
ftruclion. 
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*Tis with fuch an Inftrument that Mr. Bradley ', a- 
celebrated Englijb Aftronomcr, has difcover'd, in the 
Meridian Altitudes of fome fixt Stars, certain conftant 
and annual Variations, which do not proceed either 
from the Variation of the Refractions, or from the Pa- 
rallax of thefe Stars, or,, in fine, from any Nutation or 
Wavering of the Earth's Axis ; but which he accounts 
for by the fucceftive Motion of Light. 

Whatever be the Caufe of thefe Variations, (which 
Caufe, as well as its Effect, are not as yet, perhaps, 
entirely cleared up), as they may poilibly happen in. 
the Space of Time requifite to be fpent in making 
the Obfervations for the Meridian, or in palling from 
one End of the Meridian to the other; it isneccflary, 
with the fame Inftrument, or fuch another, that is 
of pretty near the fame Exactnefs, to examine the 
Variations of the Stars made ufe of: Wherefore it 
would be of confiderable Advantage, not only for 
thc Obfervations of the Mcafurement of the Earth, 
but alfo for all the other principal Refearches in Auto- 
nomy, to have Orders given for procuring two mural 
Quadrants of. Mr. Grahams Make, and of the fame 
Conftr notion, as I have already fpecified; for which 
there are Walls already raifed at the Imperial Obfer- 
vatory, in the Plane of the Meridian. 

With thefe two Quadrants, which might be of 
feven Feet Radius, and the moveable Telefcope nine 
or ten Feet long, we mould be. in a Condition to make 
Obfervations of the utmoft Accuracy, fuch as the pre- 
fent State of Aftronomy requires. 

Beftdes thefe Inftruments now mention'd, which 
are of abfolute, Neceflity to a folid Eftablifhment of 
Aftronomy and Geography in this Country, there are 
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ftill feme other fmaller Inftrumcnts, that may be of 
great Ulc in the Operations 1 propofe, or may fcrvc 
to make other curious and uieful Obfervations at the 
lame time that thole for the Mcafurcment of the Earth 
arc making. 

When the Sides of the Triangles, taken for mea- 
suring the Earth, terminate at very elevated Places,, as 
on the Tops of the higheft Mountains, it is ncccflaiy 
to reduce thefe Triangles to what they would be, had 
they been obferved in horizontal Planes fituatc upon 
a Level with the Sea. For this Pnrpofe, we mufi 
know the Height of the Mountains above the Seas 
Level, which cannot always be determined geome- 
trically, or would at leaft be too tedious to perform : 
Wherefore, in the Meridian of Tarts, which crofs'd 
very high Mountains, M. Caffini was of Opinion, that 
he ought to fix their Height by a fhorter Method, 
which" is that of the Height of thcfimple Barometer, 
obferved on the Top of each Mountain, and com- 
pared with that oblervcd at the fame time in another 
Place, whole Elevation above the Sea's Level was 
known. But as that Method fuppofes the Knowledge 
of the Proportion which the different Fallings of the 
Mercury keep with the different Heights to which 
the Barometer is carried j and as natural Philofophers 
arc not as yet entirely agreed on this Head, for want 
of Obfervations of fufficicnt Accuracy : Thence it 
happen'd, that Dr. T>efaguliers y making appear that 
Mr. Caffini has not employ 'd the mod exad Propor- 
tion, found Rcafons for correcting, or at leaft for 
doubting, of feme of M. Cafflni's Calculations. Thus 
it muft be by the Affiftance of new Experiments, bet- 
ter circumftanced than thofc hitherto made, and pur- 
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fuant to a Theory entirely agreeing with thefe Experi- 
ments, that this Method may be employed with Cer- 
tainty, for determining the Height of Mountains by 
the Barometer, and reducing the Angles obferved from 
the Tops of thefe high Places, to what they would 
be, if they had been obferved on a Plane horizon- 
tal with the Level of the Sea. Now thefe new Ob- 
fervations can be made on our Way in tracing the 
Meridian ; and for that Purpofe I have begun to 
conftrucT: compound Barometers, which, by their pe- 
culiar Make, being very nice, will ferve to ob- 
ferve with Accuracy the Quantity of the Mercury's 
Fail at the different Elevations to which they fhall 
be carried, in order to fix with greater Certainty the 
Proportion of that Fall. I fhall take particular Care 
in the Conftrudion and Ufe of thefe Inftruments to 
provide a Remedy againft the Effed of Heat, which, 
as it is different in the different Times and Places 
of making thefe Experiments, may poffibly produce 
apparent Variations, of which 'tis neceffary to keep 
an Account. 

There is flill another Method of determining the 
Elevation above the Level of the Sea of all the 
Points, in which the Triangles terminate, that arc 
made for the Meafurement of the Earth. This may 
be done by beginning thefe Operations near the 
Sea, as I propofe to do, and actually meafuring how 
many Toifes and Feet the Places of the firft Sta- 
tions are elevated above the Level of the Sea. For 
if the Angles of the apparent Elevations of the fe- 
cond Stations feen from the firft be afterwards ob- 
ferved, it will be an eafy -Matter, from the known 
Diftances, to deduce the true Elevations of the latter 
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above the former, and confequently above the Sea's 
Level, making proper Allowances in the Calculations 
for the Difference of the apparent Level from the true 
one. In this Method nothing is to be apprehended 
but the Variation of Refractions ; but for this a Re- 
medy may be found, for the moft part, by returning 
upon one's Steps, that is, by reciprocally obferving 
the firft Stations feen from the fecond : For if it be 
found, that as much as the fecond Station appears ele- 
vated above the firft, fo much the firft is deprefs'd be- 
low the fecond, except the fmall Difference which 
muft arife according to the given Diftanee, it will be 
a Proof, that the Refraclion has been of no Pre- 
judice. 

The Obfervations and Determinations of the true 
Heights of all the Places which are to be vifitcd, will 
not be the lcaft laborious of thofe that are to be made 
in thefe Journies ; but then their Ufefulnefs will be a 
iufficicnt Recompense for the Trouble ; feeing they w il I 
afford us the Means of knowing all the chief Uneven 
ncfl.es of the Ground traverfed by thefe great Tr 
angles,, which being compared with the Length of the 
Courfeof the Rivers, may give us. room to judge of 
their Rapidity, of the Eafe or Difficulty of their Com- 
munications, &c. 

The other confiderable Obfervations and Experi- 
ments to be made in the |ournies undertaken for fuch 
Enquiries, are, the Obfervations of the Magnetic 
Needle, both as to its Dip and Variation : But chiefly 
•the Obfervations of the Length of the fimple Pendu- 
lum, which, at prefent, is become requifite to be ob- 
fervedwith as much Exachicfs, and in as many Places 
as is poflible > but alfo for which there are new Me- 
thods 
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thods invented, that we are pr'omifed the Communi- 
cation of, and which probably furpafs thofe hitherto 
made ufe of j in as much as, ftnce thofe Methods have 
been found by the Royal Academy of Sciences of 
'Paris, it was thought proper to notify them to the 
Aftronomers fent to 'Peru, in order to put them in 
pra&ice in their Obfervations. 

Whereas all thefe Operations and Obfervations, 
Which I have here propofed, however arduous and 
difficult they may prove, have no other End than the 
Benefit of Geography ; thofe who are to have the 
Management of this Enterprizc muft be attended by 
feveral Surveyors and other Mathematicians of this 
Nation, who are to be inftru&cd on the Road, and 
employ'd at the fame time in lefler Operations with 
fmaller Inftmments : 'By which Means the Maps of the 
Countries, taken in by thefe great Triangles, may be 
verified ; and thus, according as this Work advances, 
the finifhing Stroke may be given to the Charts of 
Ruffia. 



VIII. Extract 



